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DETAILED ACTION 

Election/Restrictions 

Claims 98-101 and 103, which were added in the 5-23-2001 amendment and 
further amended in the 1 1-03-2006 amendment, are directed to an invention that is 
independent or distinct from the invention originally claimed for the following reasons: 

Claim 98 recites at least the subject matters of: "said conductive gate structure 
comprising a doped a polysilicon layer overlying the gate oxide layer; and a first metal 
layer comprising aluminum including a first portion extending over the doped polysilicon 
and a second portion contacting the source semiconductor material". However, such 
subject matters imply that the relevant MOSFET to be a planar type one that enables 
the formation of the layer of the recited aluminum on both of the gate layer of the recited 
polysilicon and the surface of the recited source semiconductor material, since only the 
planar-type MOSFET structure may allow the simultaneous exposures of the two during 
the depositing of the layer of the recited aluminum, as evidenced in the newly added 
Figs 6B and/or 6C. And, these recited subject matters are unreadable on the invention 
originally claimed in the instant invention which is directed to a trench-gated type 
MOSFET that is substantially patentably distinct from that of the planar type defined in 
claim 98. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 98-101 and 103 are withdrawn from 
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consideration as being directed to a non-elected invention. See 37 CFR 1 .142(b) and 
MPEP § 821.03. 

Accordingly, claims 43, 47-54, 55-66, 98-101 and 103 are pending in tliis 
application; and claims 43, 47-54 and 55-66 remain active in tills office action. 

Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the subject matters of 
the recited gate, trench and PN junction recited in claim 43, in combination with the 
subject matters of: 

"the vertically-extending source conductor contacting the vertically-oriented layer on a 
side thereof opposite the gate oxide layer and gate conductor, the source conductor 
electrically shorting the source region to the active body region across the PN junction; 
the gate conductor comprising doped polysilicon contacting the gate oxide layer within 
the trench and a first metal layer defining a gate metal layer overlying the doped 
polysilicon of the gate conductor; an insulating layer overlying the conductor; and an 
upper metal layer over the insulating layer and having a first portion contacting the gate 
conductor through a via in the insulating layer and a second portion coupled to the 
source region in electrical isolation from the gate conductor" 

also recited in claim 43 must be shown or the feature(s) canceled from the claim(s). No 
new matter should be entered. 
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Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

The drawings are further objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: many of the reference characters shown in Figs. 16 B and 16C are not 
mentioned in the amend specification. Corrected drawing sheets in compliance with 37 
CFR 1 .1 21 (d), or amendment to the specification to add the reference character(s) in 
the description in compliance with 37 CFR 1 .121 (b) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
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sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 
abeyance. 



Response to Amendment 

The amendment filed on 12/14/2000 is objected to under 35 U.S.C. 132(a) 
because it introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no 
amendment shall introduce new matter into the disclosure of the invention. The added 
material which is not supported by the original disclosure is as follows: 

The newly added three paragraphs starting with "Further to the completion and 
as incorporated herein by reference to U.S. Pat. No. 5,262,336, for example, a second 
layer of metal is deposited in gate pad regions of the gate contact layer in isolation from 
the source pads over a passivation layer" inserted on page 14, after line 28, appear to 
imply the subject matters that, further to the completion of the trench-gated type 
MOSFET shown in Fig. 12 in the instant invention, the contact structures (including 
source contact 28 and the gate contact 30) shown in Fig. 16B in US Patent 5,262,336 
are further formed/applied to the structure shown in Fig. 12 in the instant invention. 
However, full support for such subject matters are not found in the original disclosure of 
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the instant invention and/or in any of the original disclosures of its parent applications, 
including the ones of US Patents 4,895,810 and/or 5,262,336. None of these 
disclosures originally discloses that the contact structures including the ones shown in 
Fig. 16B in US Patent 5,262,336 and/or in Fig. 19 in US Patent 4,895,810 can be used 
in the trench-gated type MOSFET of in the instant invention following the structure 
shown in Fig. 12 therein. In fact, the contact structures shown in the two patent patents 
are associated with planar-gate type MOSFET devices, which allows the simultaneous 
exposures of the source semiconductor region 24 and the gate conductor (32) during 
the depositing of the contact layer with two Isolated portions (75 and 76 in Fig. 19 of 
4,895,810; and/or, 28 and 30 in Fig. 16B of 5,262,336, wherein the contact 28 is not 
even in direct contact with the source region 24, instead the connection is via the doped 
region 67 in the base region 22). Obviously, such planar-type contact structures are not 
directly applicable to the trench-gated structure of the instant invention, given that the 
gate contact (62 in Fig. 1 2) in the active region is fully surrounded by insulating layers 
(60, 48 and 68) during the formation of the source contact (94). 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification sliall contain a written description of tlie invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 43, 47-54 and 55-66 are rejected under 35 U.S.C. 112, first paragraph, as 



failing to comply with the written description requirement. The claim(s) contains subject 
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matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

Claim 43 recites the subject matters of the recited gate, trench and PN junction 
recited in claim 43, in combination with the subject matters of: 
"the vertically-extending source conductor contacting the vertically-oriented layer on a 
side thereof opposite the gate oxide layer and gate conductor, the source conductor 
electrically shorting the source region to the active body region across the PN junction; 
the gate conductor comprising doped polysilicon contacting the gate oxide layer within 
the trench and a first metal layer defining a gate metal layer overlying the doped 
polysilicon of the gate conductor; an insulating layer overlying the conductor; and an 
upper metal layer over the insulating layer and having a first portion contacting the gate 
conductor through a via in the insulating layer and a second portion coupled to the 
source region in electrical isolation from the gate conductor" 

These combined subject matters as recited in the claims appear to imply the 
subject matters that the contact structures disclosed in US Patents 5,262,336 and/or 
4,895,81 0 are formed/applied to the trench-gate type structure in the instant invention. 
However, full support for such combination of subject matters cannot be found in the 
original disclosure of the instant invention and/or in any of the original disclosures of its 
parent applications, including the ones of US Patents 4,895,810 and/or 5,262,336. None 
of these disclosures originally discloses that the contact structures including the ones 
shown in Fig. 16B in US Patent 5,262,336 and/or in Fig. 19 in US Patent 4,895,810 can 
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be used in the trench-gated type MOSFET of the instant invention. In fact, the contact 
structures shown in the two patent patents are associated with planar-gate type 
IVIOSFET devices, which requires and allows the simultaneous exposures of the source 
semiconductor region 24 and the gate conductor (32) during the depositing of the 
contact layer with two isolated portions (75 and 76 in Fig. 19 of 4,895,81 0; and/or, 28 
and 30 in Fig. 16B of 5,262,336, wherein the contact 28 is not even in direct contact 
with the source region 24, instead the connection between them is via the doped region 
67 in the base region 22). the disclosure lacks an adequate description regarding how 
and/or where such planar-type contact structures (including the gate contact and the 
source contact) could be applied to the trench-gated structure of the instant invention, 
given that the gate contact (62 in Fig. 12) in the active region is already formed and fully 
surrounded by insulating layers (60, 48 and 68) during the formation of the source 
contact (94) the instant invention. It is also not clear how the recited "upper metal layer" 
could be formed, given that the source region and the gate contact in the active region 
are already fully covered by the front side metal 94 shown in Figs. 12 and 13 in the 
instant invention. 

In addition, the subject matter recited in claim 43 about the "first metal layer" is 
also found to be not fully supported by the original disclosures, since none of the above- 
mentioned disclosures originally discloses the subject matters a gate in the recited 
trench comprising the recited first metal in combination with the recited subject matter of 
the recited upper layer with the recited insulating layer therebetween. 
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Response to Arguments 

Applicant's arguments filed on 1 1/03/2006 have been fully considered but they 
are not persuasive. Responses to these arguments have been incorporated into the 
claim rejection and other relevant sections above. 

In addition, it is noted that applicant's arguments appear to allege that the 
claimed invention as defined in claim 43 is fully supported by the instant application in 
view of its parent applications. It is not convincing, since none of these applications 
discloses any incorporation of the gate/source contact structure of the planar-gate type 
MOSFET device in any of the parent applications into the trench-gate type MOSFET of 
in the instant invention. What disclosed at page 20, lines 3-8 in the instant application as 
identified by the applicant, does not in any way suggest the incorporation of the 
gate/source contact structures of the planar-gate type MOSFET device into the trench- 
gate type MOSFET itself as defined in claim 43, even though it may suggest the 
formation of the two types of MOSFETs on the same die (at different positions). 

Conclusion 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shouxiang Hu whose telephone number is 571-272- 
1654. The examiner can normally be reached on Monday through Friday, 8:30 AM to 
5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard T. Elms can be reached on 571-272-1869. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

SH 

January. 1 9, 2007 



SHOUXIANG HU 
PRIMARY EXAMINER 




